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T. 

[ tt*ii 2 ] m§mmtfmmm-?*> % z. t zmmt 
f: -ft if i — 3 izmm^Mmmitnam.. 

J&ES ft . Mia^vStt^'x j&*#H5W»s&» ^PtUStiTM 

mztiz i fc -rsii *3i5x« 6 ^laa^MH 

[If *if 8 ] *riPFStt#*#»C&6 £ t 
[lt*iM9] WIBftlEB^JEE** 1 , 2-1 4 kg f/ 

c m 2 t* s £ t t -t&m&m 5 - 8 co v vm#> 
tia«oiE«atiiM. 

[ft*H 1 0 ] MtaW^'O . 2 5-1. 5X108 

&ffiffiitt*mammmtz* it^n 5-1 otia 

IBMIfga^fiStfflfflfiJtfth 

mmfiK m%m i -4«^wrfts; t 
*it&i 1 1 izmmcommmmm&^mmsm. 

DNAKmRNA*(g?StSmRNA^fSi:, 
If *H 5 £0^&HIEfflflibtt£-£A* m R N A^-Rit^ 



LfcD N A*«rnt-^<?)TaEC#A$ilT . tfftaD N 

mimm^ Ml am ^- <?m&\,z J: 

o-^jssti* m rn a hzimmmmtm^+th unx 
h-ox. mmmmMm&mcomwizmmztifcmMftT 

ft.»4«a W<0Jt&F6*Tft S INSURE 

Kfljtffli*. 6*ut^4 £ t iwat-f-ftii*^ 1 3 tcia 

[ if &m i 5 ] mmmMtf&!kMM~c$> o , 
Htfie^ia-^^^-^rn^-^. ^mittf. Mia 

-rsifSiBl 4£fE«?)lfgaitlEH£^X7 i A, 
[|f*Hl 6] fffia^-f^x^Vs^^n^-Y^XT-* 
D , 

^ ij ^ p .J y i*-cs> s £ t t-r 1 5 
[ if 17] n *« 5 - 1 o co^-rn.^ azsmffm 

m3-&tztbcr>mwT$>->x . 
mmmMz^&fttfxzftm-t&tfx&mmb , 
®&?i<7)Mmim tm iac, Mia^rt^j±^ «■ 

Sum, «£ES**£E*W«»fc . ^«^^*WttttJ 

ftfia^rt«j±^^pEf*. Ms^-tt 
srt ^#mt^^»if*iM i siztmcvMMMizwm. 

mm. 

[0001] 

xmm\-Tm&nz&&zitz> j>vh nmmmzm 
u wft^w-j:D®a«^)jSt^^f^wii 

So 

[0002] 
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SBS^Mf/r^^M^ix, £tz, ^cr>--ftX\ Z 

[0003] macDMVYjfmit. mz, jklm^— 

(PCR) ^^CciDgK* L<ISL 
JfaoRiE^tr 54 V- i: iSfflD N a £ t 

a, mmm-^mz^, mm^hzt^mt^ 

x, yj A»ef i: ^isfgw^iifi 1 £ anam:? •£ & \,z 
[0 0 04]-*-, saa<^»w^t:j3^Tt, a.s. 

Spiring (Science, 242, 1162-1164 (1988)) \Z X K>±B 

wm&mzmm Ltz^mi-s em^m^m^ tixvi 
m*<nmmmwktm%%ixx^&, z^xd^ 
mmmmw^b lxh, mm, iMxmm^cowL, 
4mm, ^^m^mmm z& h mm Ltzmmm 

[0005] zcr>ohx ^—m.m^hm.M^^cnm& 
mmm±, A^mm^A'^^-xb ti^m^f 

%fzmmmmmt:m^xmRNAt^m&m^^^ 

m&mitmwL, znzm^xfflmiT&mzmB'xz 

[0006] ioi o i^zmm^xs&mi smz&f&z 
thz ttfT^tus , ffij&T-ges^iirj^it&it^ii 

4 £ i: j&ninii t 3r D , Sfi««»*f^* 1f 3 ±T*f 0 i; 

im^b'&^tixa*), zoLtzmm*, mm, w 

m.W- 1 - 5 0 3 1 1 «iHW4 - 2 0 0 3 9 0 

^&fB, - 2 0 3 9 aAwm&ziizwmzti 
x\*&. ±fz, zcD^o^mmmmm^t^'yhtLx 

iiffl&Ztl (Amashamtt^i:) , fK<^WRkKcoX 
[0007] 

aa««^<«, M»^KSilfcmRNA 

ks-jwc, m&wtLxmmzti, zommmzmm 



b lx, mm&wtfhh. 

[0008] z^mmm^mmmmiz ± 9# ansftsu 

[0009] z<?mm\m\±, s&m^m^cor $ swt 
tzmmztttoz itt i> cox-h & tfi , zemmmw&i. 
m«m%;*), mm^cox-fohtztb, iMmmmmm 
x-it&zixtzm&mzitmmzffimztfMzi£& zbi± 
■S-^zbxn^\ 

[0010] zcd j; o wmipkmsm&iim* -t* 
h%, mmumm^xohzmmm^m^m^xmu^ 
eMmmmtmimm Lxm&vjzmm^nm^tif 

[ooii] £ct)4 zffiM<7)m&miz, ^*co^«ii 
fc, H>rie-< 5?ffl^<7)«a^^^®a«^ff lt» 

mm^x-^m^tifzmmmm^Thtix v v ^ga«tc 

[0012] L*»L$r#fe. fi^Sw4 ^ffl«ttt±iig*ffl 

§^sb«^0jrl. znmzmmimztL&zbiz 
zomz, mmmmwmbmmmm^^iz 

Z bit, SEttt«V«a«*lWM-4»fNf 

[ 0 0 1 3 ] ttz, mmmmzft^&MMmfcmizm 
Lxi>, m&nbzzj ztmcvkoitzmfeLtzmMm 

"rig t ^ -5 T v ^ fcrt , ^MW^rffl 
, WIBBt: i 0 0 . Z^zbt^MM 
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[0 0 14] iS*FCIi* EK«4Hfffc:*Stvc % 

[0015] *£T\ *WffiB#fett» JJSRBkC 
[0016] 

«t a *iffli^t«a^)ii»* iqiifc: Lft . *f&njc?)«rt 
[0017] t-^r^*>. *^Bj«iE«ftaiffi{±. mm 
[0018] ±£$&ni!fc: ifuf , =t o a**^ 

m&wz&f£u%6mMMte&mxfo'>x , mmm& 
t . wiswifiwTOs^* - 1 swat o 

[0020] zcoXo iz^WMizXtHi. SBM^-lS 



®ae-^)istvStt^*t-s«fflaj^t±te«iH[£»stt 

4. 

«, m r NA^at . jjeh a«^)Sffitt t mmzffi 
bz^&mimMftmxitmtmzj: omRNA-^jt 

ODNA^fi?sn/;mRNA{:i^v^, fria 

«sa«^j«#afc: i o ig^fu^ixftiiis a«*^j« 

[00 23 ] ^Xr-Mz^tHI. IIDNA2i« 
-mtf, i««fflDNA3&»tmRNA^LTlir«tSBI 

[ 0 0 2 4 ] 4ft, iKBfiaW^JS^T^^tlis $ 
ra^-^coTsSE^JfAS-^, MfEDNA^mRNA 

[00 2 5] ±IB^<^^-t:t±. fulBTn^-^^ 

nftw^Tisiifgtfii3w#ssa«^ae^ti3*T-* 
i<^«t o iz%m&mftxMm&w**m-tz>mir?<ojt 

[ 0 0 2 6 ] 4ft. ±K*fS3H£J:4asfflJBttffliBL ffl 
[00 27] § 6fc#«H8«:, iE«tt*vS»3tgB^ 
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[0028] ttz. ±immmmmmmm.mm±. mm 
is*?stt£^ru mmj±^mmm^, mmm&trr& 

So 

[0029] ztL^MMMMtiimgmgiWzm^titf. 

k&s, 

[0030] 

m^xmrn-tz, 

[0031] mmmm&mcommmmmmtiimii. * 

fctiO, »£fl33#LTi«t!t£fiSo 

[0032] ±E**Hiiaftai^i)f«^ffiffl-ct SifHiia 
mmfm^^s&m^^f&^Mmimt . urn? 

fur, v^^swiia-ct 4< , M*$NUE^&Jti$Nt&[& 

Tl£<#ftS£kan:"£S, Mi.<4\ fJ¥US, li 
L#SIBM4*BSfci4*?Li!j:iM)l^ M£«&k£Sj 

sirs £ k So * tz . mmm t mmimm&Z; 

LMt t> 4 < . 4 fciSatHUfiT* otti 

[0033] JJBMKI4, 3 IH#, *3Stt#* 

«JPHM4^IES£:fxSo iW^fvgHbjfxtt. 

<z>-c**uf, 7FW&tfxcr>mmi,zmm$%:< , «*.tr, 

[0034] ±IBW^lS5^-rSSOSDffiB#(7)J±^t±. 

4 DiffiK&^rs £ k A*T-# £ . £<7)JE^jii. 
T, ftl^^m^ixStttH^aiR^tt^MSk LT 

aae-r ■& £ k #-e# s . Mi tr, m***<7)*ffl)!a^*^ 

£{4, 2-14kgf/cm 2 tt5:ti ; tS, ±9 
#F4L<ii, 5-8kgf/cm 2 tfl,;i:m, 
§tl:ff4L<K8kgf/cm 2 }:tgiim 



Wis \ ^ -ca s £ k aqffjrc* o , jwwic(4 2-3 

2kgf/cm2tf|,;t ^T-# S o 

[ 0 0 3 5 ] ttz. toEf%mi>&fflMmmi,z£ vmsm 
s-ts £ k s o £<z>8£i£teSfc-3Tfc, fflv>ssa 

c;iis§fLSttai^is^gtt^fgek-rs ; k 

So M£J4\ aa**f5WKf>*^(ci4, 3-120* 
Pal, ff4L<«4, 3 0Kl20m t?£,«?4L< 
(46 0-9 O^k-TS^k^f^So 
[00 36] ifc, *E»tf>*Ett, «£SS#U#S 

4 a tsat£E**«^s-iitLtr 4 < , «e«i®^je^ 

(4, »fEBKft*v^4Eft*«W«fc:gi*«£EJ: l 9«>3 
tffiv >JE;fj k -TS £ k & T£ S o 

[0037] ±iespJ±««*^«J±m^«jE7j^f: 
{4 . mmim^irfznmm^^xcoimRumtii 
tzx<o. xitmsww&zti&imem** &»4 0 
ft 0 z. k s . £ zTm%cotfxcDimm/%mz 
is*^t{4. zntfxt LT±m^im#x$:wmz 

ffl^S£kj& s t'#So 

[0038] mwt, »5g^^cottaiM^iiiJR-rs 
£ k tc 4 d MiBMai^PiMS tis o £ ^itWMffi 

Mk(4, ±k L"C, ^ffW^WMkKSij-rsSB* 
TM V ^ ti » ±lB^t*O«SS«& B K ft«*4g(4P 0 1^ 

k-rsik^'-e^So 

[00 39] £ £T«$tLfcilffllSffitiJ?«(4, 

»S<?WM»*3R^) <7> **$HTffiffl-r S £ k t t-s s 

^S««i*^ftttli^#^fftffl^4 -3TJ4SS 
®^vStt(4W-rs ^WiS^Stt^ffiv \X(4^» L^r 
v ^J^t(4 . MMRfKMiSttfr^rr SflfiWffflia**co*Eiffl 

ai^4at. «6kffifflt±oT(isa«-&jSiSttii* 

[0040] (isafMyxfA)^c, ±iBiE« 
ttmM^ffl^T, sir. mmmm^nrzab<DmMt^i> 

[0041] 1 . m^??— 
sew-^HS: (SIR) fc3fcoTJ±. wiatmR 

NAjfi^SfkiSrO, 4?t, £«mRNA4lJ^ («^) tc 
{4, ^Ilt LTDNAM-lt^5„ iiTli, £ 
<J0 m R N A ^Wuemm. k 2r S MM D N A $■ # tf ^ 

[0042] ?-ti4, aa»^«*^k * 
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mi>n^ni>rz^, zcomsw^-vMimbLxiz. m 
mm&tift zm&mit?- h btzmmzimizm^t 

ZbtfX^h, 

[0043] ±Mim%^77~lZ$5UZ. ±IBSS«^ 

N A # y * =7 — fe'T n ^ - ^ & *f c * 5 i i: 

^COMbLX. T7RNA^^5-t'TDt- 
T3RNA#' I J^7- 1£ , SP6RNAiKU^5— 

[0 044] 4fc„ HJJK^-tcy:. ±IBSa«3- 
KIB^Rfri:^. ^«Mffi»»gLT5' , 3' # 
atRffllsg (UTR) lE^itx.^. Ztlt>§mi£. m 
RNAi: LT^JtSft^tmRNA^MffitUTRi; 

futMjfitcjc t-t^re-s i t tm ± t < , man. a 
fi«E±j*o u t rx« i co «t a ? -f 

/kX. 7r— 5^£fc6*^*UTR£ffl^4;ii:j6*"C 

[0045] witr, ±K*w»m?t^isi»^^**B 
[0046] ttz. jJHJBH^^-fcti. geasffi 

b\ ^^XDNA&h'W^SgBffi 
4. ~*t£>«. -tofpjt^ 
- £ JWIS * 4 fcft <^±3Ui^ ? * - J: 4 SGK 

4. «ilf, 1B±fcUT^dBW*aH?^«»^fc«, IS 
fc(4, SV4 0^<50^^;kXDNA^SrffiftfiJffl-ri. 

[0047] 2. mRNA^O-^fig 
-htSfSSK? 2rffl viT m R N A -£4 fcli, 

RNA^y^ 5— tf$r ii'^iE^HW^St =5:4 . £ <0 

"T4£f:#'T"§4. -rfc*)^ £«£#lBIBrtfc±S3ft 
3K?^-£a»AU «rt«^W£flJfflLTmR 
N A * ^Sit4 £ t I., T^S^ m R 

NAI1 Kft]c0^ffit^^T«rt«fi!lcr.mRNA*^ 



4, 

[0048] ±t&cOj; a taNMart^^E? fcfOTLfc 
^(Cii. I»W*t«mRNA^^I&t)»mRNA 

t>mi Lfc«¥S5tt*^rt-4aasj«, -f >- 1* h ni£§3R 
witr. T7 7r-^'Et3*^te^jE^. A-sia**^ 

)£Ji. TfJlltCO^ 'y h . MtliME GA script 
™ ( Ambionlt) .Rib oMAX™ ( P r o m e g a 

a ) t'zmm Lxmm?& £ 1 s . 

[0 04 9] iWldtmRNAcO-^-flg (fe^Xg) * 
4 >-b>oTfio^:**^cii. mRNA-grJjg (te^) I 

vmft S 4 i b **»ri6 i: 4 . 

[0050] 3 . s6«^»pl mncMi 

(c, _hf£mRNA€r Jd^- 4 i t «t >3 -f h Z. b if 

[00 5 1 ] ±Eetsv^T«fia«&^^-*t£ 

W, GTP. ATP. PUT^-y^-f—e. 

T^S,, —Mi: L-T. M*««*HiattttiM^fcV^T 
(i, ftl*«g^lO. 6mM HEPES-KOH (pH7 . 9 
5). 1. 3mMffiir?^i^A. lOOmM 'J 
^A. 2. 5mM DTT. 0. 2 5 mttX^l- 5 , 4 4 
4jug/nl^T^->'dr-? — ■ fe*, 8. OtMVyM?]/T 
f-y, 1. 2mM ATP. 0. 2 5mM GTPtP^t. SIR 

hzbttx-^h. 

[00 52] ttz. m&n-Smz^tz-oXte. mRNA 

{^*«4 y f h nffllR^ i: b^hZb tfiX 
#. «itf, «ttffi?W^LT**«S2 0 Oxig/ml 
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[0053] mmmm)±mmmmtam^mm^^ . s 

4 3 ^rSMi^ct 3 (c«^£ <r £ . 

[0054] aiRsa ion «*^isiHflattm^^ 

[00 5 5] £Ottffl?KPSSSl 2l±, P"JgBfc*»*JR 

fc. tttbamsisi 2 m. ^rcstttfxfcjRSU mia 

at»ifcCJ:"3, MKSP1 2^ft§|5?)I±}j£±#£i2\ 

[ o o 5 6 ] *3t, ±iaf*ai?siii?sp 1 2 inoa 

[00 57] i^^tttii^islMgP 1 2^TvStt#xo 

fpgR2 0{4. wiflasrsa-rsfls. Moautsrirfcjstfc 

[0058]-*. SSIRSI5 1 4 {4. ±IEffilffifSis|Sg|5£ 

tammm 1 2 testes*!.* . ; oatRgp 1 4 c^su 

*ll>„ 

[00 59] ±KSiR£IB 1 0 t4*U4\ MM*m&m 

mwm 1 2 tffii&^-s i t 4 o „ tttiifip»gB 1 2 t 

[ 0 0 6 0 ] £is, JJfflHR^IfctJV^. 

A, i«««»fctiV^Tffliaaifcffi»^-«mRNAS- 
£j5)c$ttT&4^ ^4?te. (6^8lf£fii*it 

[0061] 



[00 6 2] Sgflftj 1 ] ^<?:?-<7)!SlS 

v (t b^ffi^^ffi^-f^x) cogp 1 2 0£fflvv i 

^jRfcSfcO. -TCOgP 1 2 0mRNA£fPJi$-£.g, 

-frh?mZK&#V'^Y : V>UTR$:ffiz_-fcgi? 1 2 
OmRNAOffij^Sr^L*:. <I ^ U H ij >- 

5' -UTRC5S^B?0*S^I»^lt, 3' -UTR 
^iSSae^iJ * SS^tJS-^- 2 t^-r ( Robert , D . k, . Virolo 
gy 185, 229-241 (1991) ) . 
[00 63] H2tcav^T. P VL1 393-g 

p 1 2 OT^xSKSPCRCi:^ ^0B5l&ffAL^ 

g P 1 2 0 OSSCE c o R I t S a 1 I (JDfgUgPfii^ 
ffMS-a-Jt . i<^BRff Af*OT7^> SKJEcoRI 
tSall ®JPfiP«T'WiTL. ^TMffi^'AttTV^ g 
p 1 2 0 ' MftZmMLtz. 

t^T^XSHpUCl 8 t|5l«(CEc oRItSa 
1 IiW«t"«L, ^t_LIHspl2 0' if^-S- 

#AL, pUC 1 8 - 1J:U:„ 
[0 0 64] jJcfc, Xho IX(4Sa 1 I l«tft 

|.2o<?)7 , 5^7-S:fflV^, PCR£4'9pVL13 

9 3 - g p 1 2075XS HHgp 120^3' 

SrpUC18-lcOSal IgEfitCffAL. i^L^pU 
C 1 8-2 b Lfz* 

[00 6 5 ] gp 1 2 0^5' iQcomt)commmf5' 

UTR|S?lJ{4. ^JttiO^JSLs i^jswmtc, 
5 ' UTRC0±gSEtT 7 RN AxKU ^ 7— fe'Tnt-^ 

fc-e«pWfcEcoRianiaciWfA§*t, icowf^-^P 

UC 1 8- 2«Ec o R I g|Jfl[fcf?A£-££ * ^^C4 
1 T7 R N ArKU ^ 5— GTu^— ^ffi^JOTlfttU 
TRE?iJ*#t?gP 1 2 0feS^-fe>y h^tfASn/iP 
UC 1 8-gp 1 2 0 75XS Hj&^^S^LJt. 
[0066] r«pUC18-gpl2075X5P 
Sr. MEGAscript™ (Amb i o ntt) Srfflvn 
T'fyh'NnCT^^t, l3t:gfgpl2 0mR 
NASliLit. BIT, i^gP 1 20mRNA&M 

[00 67] ( i ) mmm^mm 
msmitimcofflmziL ms&Mwzfzimm <j. l. v aug 

hn, R. H. Goodwin, G. L. Tompkins, and P.McCawley, 
In Vitro, 13, 213-217 (1977)) ^^Xfi^tz . Sf2 
lfflia^M^SfflfaMJKcOfflMSISSr (MIN 
I-BOMB CELL DISRUPTION CHAMBER (KONTESttH) ) PMfc 
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ZiZftlMl. M3Pt#Xj±8kgf/cm 2 T\ 3 0jmHmL 
fc. Z<Dmm<D^tm.*m.>WtM (BECKMAN:£tKL7U 
ltracentrifuge 55IL C3— 9 — SW40Ti tr— ? , 14000rp 
mxl5min) CiD, «ffifiJlS2rtl=^. 
[0068] ±ETiffl»§ft^*BIJ!attaj?«^ffl^TMi? 

mzm^tz* mmmmMffiZfiotzMz, ±tag P 1 2 

0mRNA^*Hjg«200 / (/g/m 1 i^&idfcffl 



f±i L/tS^jS: Densitometer (FastScan, Molecular Dyn 

amicsas) x^m-^m^wmhtz. z\ti^mm 

tzX OfllRt^fFflLf^ ^feR^* 1 tscr, 
[0069] 

tm ] 



aeflS^ CIO 8 cells/ml) 

1^0 OS D.25 

MIRbS (%) £1 100 44 L/7 



U«M30.25~ 2.5XlOHI/mli7)KHT\ ft 
tCl . 0 X 10 8 fl/ml <?5iffllfi»**gjirCft o fc . 
[0070] ( 2 ) MS#Xj±c^« 
5 -^X4>^fi»^'Xj±Sr2— 14kgf/cm 2 CO^ETCISIK 

^fc^T$filT*^^«ifel.Oxio 8 jB/mlt U 3* 

ft 



^n5t«tttti?W'g P 1 2 0mRNASrft»«K2 0 

Liz* *0>t8S**2fcjir$\ 
[0071] 
C*2] 



5 8 14 

gjgfg (96) 99 100 64 



m2t,z^-tj;ot l z^ mmtf^mt. 2— ukgf/c 

m 2 <7)KHk-ri»<Ii:^'-C#. f4L<ll 5~8kg 

*XEI1 8kgf/cm 8 t^. 
[0072] *>t, H4^(i\ 5. 8. 14kgf/c 

P 1 2 OmRNA/^AgaUML, i ^T^SiX 

4. 6fc*f«tot. 5—1 4 kg f /cm! 



4 k g f / c m 2 iojDji^fr k «t sifflBaaajssttj v 
[0073] o) mmtf?-.tuE.mmco§m 

«SS[£l.0Xl0 8 {SI/mU ss#xj±£8kgf/cm2 k u 

iMi^ffiatii«r*fc*«aw^MEi*iai*«Btu 

[0074] 
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40 
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46 



[0075] ( 4 ) (SttiMJK^lJg 
5 - # y^p^ £> ||W £ » ft $ +± £ jiffiSr 1 5—20 

ass***-**:. 

[0076] t^sfe^J 3 ] iiiR^je^fr ofctt 

( 1 ) mRNAilJgWMjt-ft; 



«tf*flofc. ±ias f fflflattmatrgp 1 2 omRN 

A£3 . 12 5xig/m 1 #>£>4 0 OjWg/m 1 4 Till. 

* 2 fsiijg t j: 3 t^amian l . sKtt. mm 
mmrnzMMLfz, *-<*>*ssi*05(c^. arts, ms 

tCfcWt. 3*lEPJA, Wft&^WCVvfcv^GP 12 0*, 
M&m±. WKtfiHtB^tiX^^GP 1 2 0^f„ 
[00 77] H5^-f"J;5t3. 2 0 0/xg/mlCf3 

v^-cgp 1 2 o (mm&tvm) «o^**K<aiRifi*s6 
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[008 1] 5rts, 07tcfi. 3tS«*BI&£±lds f *H 
»*fflv^t, Htt<z£j&iUK. KJ£i$ISfcJ:&GP 1 2 
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ACAGACAATT GTTGTACGTA TTTTAATAAT TCATTAAATT TATAATCTTT AGGGTGGTAT 120 
GTTAGAGCGA AAATCMATG ATTTTCAGCG TCTTTATATC TGAATTTAAA TATTAAATCC 180 
TCAATAGATT TGTAAMTAG GTTTCGATTA GTTTCAAACA AGGGTTGTTT TTCCGAACCG 240 
ATGGCTGGAC TATCTAATGG ATTTTCGCTC AACGCCACAA AACTTGCCAA ATCTTGTAGC 300 
AGCAATCTAG CTTTGTCGAT ATTCGTTTGT GTTTTGTTTT GTAATAAAGG TTCGACGTCG 360 
TTCAAAATAT TATGCTGCA 379 
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ATG AGG TCT TTG CTA ATC TTG GTG CTT TGC TTC CTG CCC CTG GCT GCT CTG 51 
Met Arg Ser Leu Leu He Leu Val Leu Cys Phe Leu Pro Leu Ala Ala Leu 
5 10 15 
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(54) CELL-FREE EXTRACT AND GLYCOPROTEIN SYNTHETIC SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prepare a cell extract having translation activities and sugar- 
modifying activities. 

SOLUTION: Insect cells are stored in a small gas cylinder, and the small gas cylinder is 
charged with nitrogen gas to pressurize the cylinder. The charged gas is exhausted at once to 
crush the cells and to provide the objective cell extract. Not only a translation factor but also 
a factor carrying sugar-modifying activities can be recovered by the method, because the 
method is the one milder than the conventional cell-crushing method by using a homogenizes 
As a result, an in-vitro glycoprotein synthesizing system capable of carrying out from the 
translation to the sugar-modification after the translation can be produced. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A cell-free extract, wherein crush a cell and it is prepared, and it is a cell-free extract 
which has the activity which makes protein compound from mold nucleic acid, it makes said cell 
in atmosphere of inactive gas, and under application of pressure decompress and said cell is 
crushed. 

[Claim 2]The cell-free extract according to claim 1, wherein said cell is an animal cell. 
[Claim 3]The cell-free extract according to claim 1 or 2, wherein an inactive gas air current is 
supplied into atmosphere, it is pressurized and said inactive gas is discharged and 
decompressed out of atmosphere. 

[Claim 4]The cell-free extract according to claim 1 to 3, wherein said inactive gas is nitrogen. 
[Claim 5]Crush a cell which has protein synthesis activity and the sugar chain ornamentation 
activity which adds a sugar chain to compounded protein, and it is prepared, A cell-free extract, 
wherein it is a cell-free extract which can compound glycoprotein from mold nucleic acid, it 
makes said cell in atmosphere of inactive gas, and under application of pressure decompress so 
that protein synthesis activity and sugar ornamentation activity which said cell has may be 
saved and said cell is crushed. 

[Claim 6]The cell-free extract according to claim 5, wherein said cell is of insect origin. 
[Claim 7]The cell-free extract according to claim 5 or 6, wherein an inactive gas air current is 
supplied into atmosphere, it is pressurized and said inactive gas is discharged and 
decompressed out of atmosphere. 

[Claim 8]The cell-free extract according to any one of claims 5 to 7, wherein said inactive gas 
is nitrogen. 

[Claim 9]The cell-free extract according to any one of claims 5 to 8, wherein a pressure at the 
time of said application of pressure is 2 - 14 kgf/cm 2 . 

[Claim 10]The cell-free extract according to any one of claims 5 to 9 crushing after said cell 
has been prepared by a 0.25 - 1.5x10 8 individual / ml. 

[Claim 1 1]A constituent for acellular glycoprotein composition a cell-free extract indicated to 
claims 5-10 being added by cell-free extract which has the protein synthesis activity which 
compounds protein from mold nucleic acid, supplementing it with sugar ornamentation activity, 
and being able to compound glycoprotein from mold nucleic acid. 

[Claim 12]The constituent for acellular glycoprotein composition according to claim 11, wherein 
a cell-free extract which has said protein synthesis activity is either of claims 1-4. 
[Claim 13]A mRNA synthesizing means which makes DNA to mRNA which encoded protein by 
which sugar chain ornamentation may be carried out transfer, A glycoprotein synthesizing 
means which can compound glycoprotein from mRNA compounded by mRNA synthesizing 
means including the cell-free extract according to claim 5, A glycoprotein synthesizing system 
with which glycoprotein sugar chain ornamentation was carried out [ glycoprotein ] by said 
glycoprotein synthesizing means is compounded based on mRNA transferred by a preparation 
and said mRNA synthesizing means from DNA. 

[Claim 14]DNA which encoded said protein by which sugar chain ornamentation may be carried 
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out is inserted downstream from a promoter, is further provided with an expression vector 
which makes mRNA reveal from said DNA, and it to said expression vector. It is the 
arrangement which an untransiation region is made to add to mRNA compounded by 
manifestation from said promoter, The glycoprotein synthesizing system according to claim 13, 
wherein it has untransiation region arrangement which is of proteinic gene origin by which sugar 
chain ornamentation may be carried out by intracellular [ which was used for preparation of said 
cell-free extract ]. 

[Claim 15]The glycoprotein synthesizing system according to claim 14, wherein said cell is an 
insect cell and a promoter in said expression vector and an untransiation region are of virus 
origin which makes said insect cell a host. 

[Claim 16]The acellular glycoprotein synthesizing system according to claim 15, wherein said 
virus is a baculovirus and said promoter and untransiation region arrangement are of the Fori 
Hedrin origin of a baculovirus. 

[Claim 17]Glycoprotein generated using the cell-free extract according to any one of claims 5 
to 10. 

[Claim 18] A device characterized by comprising the following for manufacturing a cell-free 
extract which crushes a cell which has protein synthesis activity and can compound protein 
from mold nucleic acid. 
A container which accommodates said cell. 

A gas supplying section filled up with inactive gas in said container, and a pressure control 
section made to decompress after pressurizing a pressure in said container so that a cell in said 
container can be crushed, where protein synthesis activity which said cell has is held. 

[Claim 19]So that a cell in said container can be crushed, after it has the sugar chain 
ornamentation activity which said cell makes a sugar chain add to protein compounded further 
and said pressure control section has held protein synthesis activity and sugar chain 
ornamentation activity which said cell has, The cell extract manufacturing installation according 
to claim 18 characterized by making it decompress after pressurizing a pressure in said 
container. 



[Translation done.] 
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* NOTICES * 

JPO and INPiT are not responsibie for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the system which performs especially both protein synthesis and 
subsequent sugar chain ornamentation by a cell extract, and can compound glycoprotein about the in vitro 
translation system which makes protein compound out of a cell using a cell extract. 
[0002] 

[Description of the Prior Art]Function data in the living body are recorded on nucleic acid, by using this nucleic 
acid as a mold, the protein which is a functional molecule is translated or a functional RNA molecule (for example, 
ribozyrne) is transferred. In recent years, analysis of the nucleic acid which supported such a vital function, and 
protein is advanced briskly, and, on the other hand, development of the analyzing method of these nucleic acid and 
protein and the analysis means is also furthered. 

[0003]Especially the analyzing method of nucleic acid developed splendidly by development of a polymerase chain 
amplification method (PCR) etc. According to this PCR, it becomes possible to make the DNA fragment to this 
template DNA amplify free by adding a primer and template DNA in the acellular reaction mixture containing 
polymerase enzyme. That is, about nucleic acid, it is possible to make it compound and amplify free out of a cell. 
For example, the determination of the primary structure (base sequence), etc. are presented with the nucleic acid 
compounded here, and it has come [ and ] to make advance of nucleic acid analyses, such as genomics, accelerate 
by this. 

[0004]On the other hand, also in the proteinic analyzing method, since the in-vitro proteinsynthesis system which 
used the Escherichia coll extract by A.S.Spirin and others (Science, 242, 1162-1164 (1988)) was developed, various 
cell-free translation systems have been developed. There are some which used the cell extract prepared from a 
wheat germ, rabbit reticulocyte, etc. besides the system of the above-mentioned Escherichia coli as such a cell- 
free translation system, for example. 

[0005]Among these, the cell-free translation system of more general wheat germ origin mashes a wheat germ using 
a mortar etc. with a glass bead, and makes protein compound from mRNA using the cell extract obtained from this 
mashed wheat germ. That is, it is possible to collect cell extracts from a wheat germ and to make protein 
compound free out of a cell using this, holding the protein synthesis (translation) activity which exists in this wheat 
germ. 

[0006]Thus, the complicated factor and complicatedness at the time of making protein compound in a cell, if 
protein can be made to compound free out of a cell are eliminated, and it becomes possible to obtain desired 
protein simple, and it becomes advantageous when conducting proteinic analysis etc. From such a viewpoint, from 
before, improvement of the cell-free translation system, etc. are made and such art is indicated by the Patent 
Publication Heisei No. 5031 19 [ one to ] gazette, JP,4-200390,A, JP,7-203984,A, etc., for example. In such a cell- 
free translation system, Amasham etc. are marketed also as a kit, and it is large and available. 
[0007] 

[Problem(s) to be Solved by the Invention]However, although it is possible in the above-mentioned conventional 
cell-free translation system to perform translation in protein, there is a problem that posttranslational modification 
of the translated protein cannot be performed. That is, in intracellular, proteinic [ many of ] is translated as protein 
based on mRNA transferred from mold nucleic acid, and receiving ornamentation after this translation is known. 
There is sugar chain ornamentation as one of the ornamentation after this translation. 

[0008]It is thought that the sugar chain added by the sugar chain ornamentation after this translation is functioning 
as protein's own functional regulator, or protection of protein and a stabilizing factor as the signal and ligand which 
participate in the recognition and adhesion between substances and between cells. Therefore, in order to analyze a 
function in the living body about the protein which receives sugar chain ornamentation, it is necessary to acquire 
the protein which received sugar chain ornamentation. 

[0009]Although this sugar chain ornamentation makes a sugar chain add to proteinic specific amino acid, since 
various those sugar chain ornamentation reactions differ and are complicated, it is not an easy thing to make a 
sugar chain add to the protein compounded by the above-mentioned cell-free translation system chemically. 
[001 0]A biochemical method, i.e., the method of making a sugar chain add to protein using intracellular sugar chain 
ornamentation activity using a cell extract like a cell-free translation system, is examined from such a problem, and 
the extract which has the sugar chain ornamentation activity of dog organization origin is acquired. This is prepared 
by collecting the microsome fractions which crush the organization of a dog with a homogenizer and contain a Golgi 
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body by ultra-centrifugal separation. 

[001 1]The extract of this dog organization is used apart from the conventional cell-free translation system. After 
specifically compounding protein by a cell-free translation system and collecting these compound protein, synthetic 
protein is moved in the extract of said dog organization, and sugar chain ornamentation is performed. Thus, since 
the extract of the dog organization was acquired, it became compoundable [ glycoprotein ] biologically out of the 
cell. And it is expectable to conduct analysis in which the reaction in intracellular was made to reflect more as 
compared with the protein in which sugar chain ornamentation compounded by the conventional cell-free 
translation system is not performed by using the glycoprotein compounded here for proteinic performance analysis 
etc. 

[001 2] However, in composition of glycoprotein using the conventional dog tissue extract, by a cell-free translation 
system, the protein which made protein compound will be collected and sugar chain ornamentation will be carried 
out after that. Thus, when compounding glycoprotein, using independently a cell-free translation system and a 
sugar chain ornamentation system passes through such two or more processes undesirably in the protein which 
generally denaturalizes easily, it is also considered that the protein used as the foundation denaturalizes and brings 
about an activity fall. Attentiveness advanced also for the operator who operates the protein which denaturalizes 
easily etc. are required, and it becomes complicated work in compounding glycoprotein in addition to the physical 
influence on protein, to prepare two steps of above systems and to make glycoprotein compound in two steps 
using this. 

[0013]Also about the cell extract which can perform sugar chain ornamentation, it is only usable and the thing of 
the organization origin limited like a dog organization at present has not come to collect sugar chain ornamentation 
activity from a universal tissue cell. It is expected that the kind of sugar chain changes with cell strains, and a 
sugar chain ornamentation reaction changes with cell strains from this. Therefore, if it becomes possible to collect 
sugar chain ornamentation activity from various cells, it will also become possible to design proteinic sugar chain 
ornamentation free. 

[0014]in the medicinal field, although various protein pharmaceutical preparation is developed, about the effect of 
this protein pharmaceutical preparation, being influenced by the existence of the sugar chain of the protein used as 
that ingredient, the kind, etc. is known for recent years. Therefore, if the sugar chain ornamentation activity from a 
cell is variously recoverable, contributing to development of such protein pharmaceutical preparation, improvement, 
etc. greatly is expected. 

[0015]Then, invention-in-this-application persons inquire wholeheartedly in view of an aforementioned problem 
about preparation of the cell extract which can perform a series of processes from protein synthesis to sugar chain 
ornamentation within one system, and it lets this research pass, Preparation of a different new cell-free extract 
from preparation of the conventional cell-free translation system was enabled, and it made it possible to perform a 
series of processes from protein synthesis to sugar chain ornamentation within one system using this extract 
[0016] 

[Means for Solving the Problem]As a result of invention-in-this-application persons' considering preparation of a 
cell extract as above-mentioned, preparation of the following cell extracts was enabled. Preparation of a cell 
extract of this invention makes a cell crush by a means [ **** ] to change a pressure of environment which 
surrounds a cell to decompression from application of pressure, and also makes sugar chain ornamentation activity 
specifically collect further protein synthesis activity which a cell has at least in a cell extract. 
[0017]That is, a cell-free extract of this invention crushes a cell, and is prepared, are a cell-free extract which has 
the activity which makes protein compound from mold nucleic acid, said cell in atmosphere of inactive gas and 
under application of pressure is made to decompress, and said cell is crushed. 

[0018]According to the above-mentioned invention, a cell is not mashed like a homogenizer like before, but a cell is 
crushed or burst by pressure variation, and it is prepared. Thus, by making a cell crush by pressure variation, as 
compared with a crushing method like the conventional homogenizer, it becomes possible to make a cell crush on 
conditions [ **** ], and it becomes possible to reduce influence of an organ on intracellular, etc. 
[001 9]A cell-free extract of this invention crushes a cell which has protein synthesis activity and the sugar chain 
ornamentation activity which adds a sugar chain to compounded protein, and is prepared, Are a cell-free extract 
which can compound glycoprotein from mold nucleic acid, said cell in atmosphere of inactive gas and under 
application of pressure is made to decompress so that protein synthesis activity and sugar ornamentation activity 
which said cell has may be saved, and said cell is crushed. 

[0020]Thus, according to this invention, a cell extract holding both activity is prepared by making a cell which has 
protein synthesis (translation) activity and sugar chain ornamentation activity crush by pressure variation which 
does not destroy these both activity. It can make as a system having a cell-free translation system currently 
prepared independently thereby conventionally and a sugar chain ornamentation system, and it becomes possible 
by using this system to perform protein synthesis and sugar chain ornamentation by one cell extract. 
[0021]This invention provides a constituent for acellular glycoprotein composition. This constituent for acellular 
glycoprotein composition adds a cell extract which has the above-mentioned sugar chain ornamentation activity to 
a cell extract which has protein synthesis activity, and is constituted. Thus, it can supplement with sugar chain 
ornamentation activity, and a constituent which also has sugar chain ornamentation activity with protein synthesis 
activity can be made to constitute by adding to a cell extract which has only protein synthesis activity for a cell 
extract which has sugar chain ornamentation activity by itself. 

[0022]This invention provides a glycoprotein synthesizing system. A mRNA synthesizing means which makes DNA 
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to mRNA which encoded protein in which sugar chain ornamentation of this glycoprotein synthesizing system may 
be carried out transfer, A glycoprotein synthesizing means which can compound glycoprotein from mRNA 
compounded by mRNA synthesizing means with a cell-free extract or a constituent which has the above- 
mentioned protein synthesis activity and sugar chain activity, Based on mRNA transferred by a preparation and 
said mRNA synthesizing means from DNA, glycoprotein sugar chain ornamentation was carried out [ glycoprotein ] 
by said glycoprotein synthesizing means is compounded. 

[0023]If even template DNA is prepared according to this system, it will become possible from this template DNA 
to make glycoprotein compound simple via mRNA. 

[0024]The above-mentioned glycoprotein synthesizing system can be equipped with an expression vector which 
makes DNA which encoded further said protein by which sugar chain ornamentation may be carried out insert 
downstream from a promoter, and makes mRNA reveal from said DNA. Thus, it becomes possible by having an 
expression vector further to make glycoprotein compound simple by, starting an interested gene in a genome for 
example, and connecting with this expression vector. 

[0025]The above-mentioned expression vector is equipped with untranslation region arrangement which is the 
arrangement to which mRNA compounded by manifestation from said promoter is made to add an untranslation 
region, and is of proteinic gene origin by which sugar chain ornamentation may be carried out by intracellular 
[ which was used for preparation of said cell-free extract ]. Thus, by having an untranslation region of a gene which 
generates glycoprotein by intracellular [ concerned ], it becomes possible to raise efficiency of sugar chain 
ornamentation to synthetic protein. 

[0026]If a cell-free extract by above-mentioned this invention, a constituent, and a glycoprotein synthesizing 
system are used, since glycoprotein is generable simple, it becomes possible to conduct intracellular performance 
analysis using glycoprotein easily. 

[0027]Furthermore, this invention provides a cell-free extract manufacturing installation. This cell-free extract 
manufacturing installation is provided with the following. 

A container which is a device for manufacturing a cell-free extract which crushes a cell which has protein 
synthesis activity and can compound protein from mold nucleic acid, and accommodates said cell. 
A gas supplying section filled up with inactive gas in said container. 

A pressure control section made to decompress after pressurizing a pressure in said container so that a cell in 
said container can be crushed, where protein synthesis activity which said cell has is held. 

[0028]The above-mentioned cell-free extract manufacturing installation has the sugar chain ornamentation activity 
to which said cell makes protein compounded further add a sugar chain, Said pressure control section changes a 
pressure in said container from a pressurization state to a reduced pressure state so that a cell in said container 
can be crushed, where protein synthesis activity and sugar chain ornamentation activity which said cell has are 
held. 

[002 9]If these cell-free extract manufacturing installation is used, it will become possible to manufacture a cell 
extract which has protein synthesis activity, or a cell extract which also has sugar chain ornamentation activity 
further simple. 
[0030] 

[Embodiment of the Invention] Hereafter, it explains using the suitable embodiment of this invention. 
[0031][Preparation of a cell-free extract] By decompressing the pressure of the cell in the atmosphere of inactive 
gas, and under application of pressure, a cell-free extract crushes a cell and is prepared. 

[0032]If it is a cell which has the translational activity which makes protein compound from mold nucleic acid, and 
the sugar chain ornamentation activity which performs sugar chain ornamentation after translation, what kind of 
cell may be sufficient as the cell which can be used for preparation of the above-mentioned cell-free extract, and 
it can be widely included from a prokaryotic cell to an eukaryotic cell. For example, cells, such as the mammals, 
birds, reptiles, an amphibian, fishes, vegetation, and a microorganism, are mentioned. And the cell which can collect 
translational activity among such broad cells can adopt a mammalian cell, an insect cell, etc. suitably. When 
collecting translational activity and sugar chain ornamentation activity, an insect cell etc. can be used conveniently. 
The cell which is under organization or was extracted from the organization may be sufficient as these cells, and 
they may be cultured cells. 

[0033]While the above-mentioned ceil crushes, it is arranged in the atmosphere of inactive gas. This inactive gas is 
used so that the extract after cell crushing may contact air and may not affect translational activity etc. Therefore, 
if this purpose can be attained, there is no limitation in the kind of inactive gas, for example, nitrogen gas, argon 
gas, etc. can be used. 

[0034]A cell strain can determine suitably the pressure at the time of the application of pressure at the time of 
crushing the above-mentioned cell. This pressure can determine the translational activity of the extract eventually 
extracted in the periphery of the cell to be used in consideration of the resistance to pressure etc. of the factor 
which participates in the ornamentation after the intensity of a wrap film, a wall, etc., internal translation, and 
translation as an index. For example, in the case of the cell of insect origin, it can be considered as 2 - 14 kgf/cm 2 , 
and it can be considered as 5 - 8 kgf/cm 2 , and can be more preferably considered as 8 kgf/cm 2 still more 
p re f era b| y> In the case of a CHO cell, it is preferred that it is a pressure comparatively higher than an insect cell, 
and it can specifically be considered as 2 - 32 kgf/cm 2 . 
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[0035]Each cell strain can also determine application-o-ppressure time suitably. Translational activity of the 
extract eventually prepared in the periphery of the cell to be used in consideration of the resistance to pressure 
etc. of the factor which participates in the ornamentation after the intensity of a wrap film, a wall, etc., internal 
translation, and translation can be made into an index in this determination. For example, in the case of the cell of 
insect origin, it can be preferably made still more desirable for 60 to 90 minutes for 120 minutes from 30 for 3 to 
120 minutes. 

[0036]The decompression after application of pressure should just decrease a pressure rapidly so that a cell can 
be crushed, and the pressure in the after-decompression case can lengthen an ordinary pressure grade or a 
pressure mechanically, and can also make it a pressure still lower than ordinary pressure. 

[0037]Supply and discharge of gas into the atmosphere in which the cell was accommodated, or the curtailment of 
volume in which a cell is accommodated and extension can perform pressure variation from the above-mentioned 
pressurization state to a reduced pressure state. When based on supply and discharge of the former gas here, the 
above-mentioned inactive gas can be conveniently used as this gas. 

[0038]Eventually, a cell-free extract is prepared by collecting the extracts after cell crushing. It is used mainly in 
the meaning distinguished from survival intracellular cell sap, and, this cell-free extract, the existence of mixture of 
the cell residue after the above-mentioned crushing does not ask. Therefore, after the cell extract after the 
above-mentioned crushing removes the residue of the ceil crushed as a state where residue exists, if needed by 
centrifugal separation etc., it can be made into a cell-free extract. 

[003 9] Although the thing of specific cell origin can also be alone used for the cell-free extract prepared here, 
Although it has protein synthesis activity depending on the single use of the extract of specific cell origin, when 
sugar chain ornamentation activity is low or does not demonstrate, it can add the cell-free extract of other ceil 
origin which has sugar chain ornamentation activity at a suitable rate, and can make it supplement with sugar chain 
ornamentation activity. For example, although it has protein synthesis activity depending on single use, when not 
demonstrating sugar chain ornamentation activity, it can add suitably the cell-free extract etc. which also have the 
sugar chain ornamentation activity of insect cell origin, and can also make it supplement with sugar chain 
ornamentation activity like the cell-free extract of CHO ceil origin. 

[0040][Glycoprotein synthesizing system] Next, the mold nucleic acid which serves as a substrate of a line sake in 
translation and sugar chain ornamentation is explained using the above-mentioned cell-free extract. 
[0041]In 1 and expression vector protein synthesis (translation), mRNA is needed as that mold, and DNA is needed 
for this mRNA generation (transfer) as that mold. Here, the expression vector containing the template DNA used as 
the foundation of this mRNA composition is explained. 

[0042]ln order to compound mRNA used as the foundation of protein synthesis, the arrangement of the request 
which encoded protein is inserted in an expression vector. Although there is no limitation in particular, since the 
above-mentioned cell-free extract can also perform sugar chain ornamentation after protein synthesis, as this 
protein coding sequence, the arrangement which encoded the protein by which sugar chain ornamentation may be 
carried out can be conveniently used for this protein coding sequence. 

[0043]In the above-mentioned expression vector, it has a promoter who makes transfer start upstream of the 
arrangement which encoded the above-mentioned protein. As this promoter, although there is no limitation in 
particular, in order to compound mRNA of a single strand, various RNA polymerase promoters can be used 
conveniently. As the example, T7 RNA-polym erase promoter, T3 RNA polymerase, SP6 RNA polymerase, etc. are 
mentioned. 

[0044]To an expression vector, to insert the above-mentioned protein coding sequence, the both ends are 
adjoined, it has 3' untranslation region (UTR) arrangement, and 5' and when these arrangement is compounded as 
mRNA, it is added to the both ends of mRNA as UTR, and controls translation. Since this UTR arrangement 
functions as a control array when it makes it translate using a cell-free extract, As for this arrangement, it is 
preferred to choose according to the cell used for preparation of a cell-free extract, for example, UTR originating in 
the virus infected with UTR or such a cell of the cell origin concerned, phage, etc. can be used. 
[0045]For example, when an insect cell is used for preparation of the above-mentioned cell-free extract, as this 
UTR, UTR originating in the virus which has infection ability in UTR or the insect cell of insect cell origin, for 
example, a baculovirus etc., can be used. 

[0046]To the above-mentioned expression vector, it is preferred to make self-renewal ability hold. Such self- 
renewal ability can use the self-renewal ability which various plasmids, a viral DNA, etc. have. These can be 
suitably chosen according to the host for making the manifestation by the host or this vector for making this 
expression vector amplify perform. For example, when choosing Escherichia coli as a host, a pUC system and a 
pBR system plasmid can be used as an expression vector. When making a mammalian cell into a host, viral DNAs, 
such as SV40, etc. can be used suitably. If required, it can also constitute as a shuttle vector which has self- 
renewal ability in the host from whom even a preparation differs two or more self-renewal ability. 
[0047]In order to make mRNA compound using 2 and the synthetic above-mentioned expression vector of mRNA, 
transcription factors, such as RNA polymerase, are needed. The transcription factor which a survival cell holds can 
be used for such a transcription factor. That is, the above-mentioned expression vector can be introduced into this 
survival intracellular, and mRNA can be made to compound using an intracellular transcription factor. The target 
mRNA is prepared by carrying out separation refinement of the mRNA compounded here from other intracellular 
mRNA(s) in accordance with a known method. 

[0048]When an intracellular transcription factor is used as mentioned above, it is necessary to refine the target 
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mRNA from intracellular countless mRNA, but. In order to simplify such mRNA refining operation, this transcription 
factor can use the extract which has the transcriptional activity extracted from the cell, and an in vitro transfer 
system. As an in vitro transfer system, the transfer system of reaction of T7 phage origin, the transfer system of 
reaction of Escherichia coli origin, etc. can be illustrated, for example. mRNA composition using this system can be 
carried out using a commercial kit (Ambion), for example, MEGAscript™, RiboMAX™ (Promega), etc. 
[0049]Thus, when mRNA is compounded by in vitro one (transfer process), it becomes possible to perform a series 
of processes to the protein synthesis (translation) later mentioned from a mRNA composition (transfer) process, 
and a subsequent sugar chain ornamentation process in the outside of a cell, i.e., in vitro one. 
[0050]3, translation of protein, sugar chain ornamentation in vitro translation, and a sugar chain ornamentation 
reaction can be performed by adding the above-mentioned mRNA to the cell-free extract which has the above- 
mentioned protein synthesis activity and sugar chain ornamentation activity fundamentally. That is, since it has the 
translational activity which carries out protein synthesis, and the sugar chain ornamentation activity after this 
translation, protein is compounded by addition of mRNA to the above-mentioned acellular extraction system from 
the mRNA concerned, after that, to the above-mentioned acellular extraction system, sugar chain ornamentation to 
this protein is carried out, and glycoprotein is compounded. 

[0051]In compounding glycoprotein in the above, magnesium acetate, potassium acetate, spermidine, GTP, ATP, 
creatine kinase, a buffer, etc. can be added to a cell extract, and a cell extract can be prepared. In the cell extract 
of an insect cell as an example, The last concentration 10.6 mM HEPES-KOH (pH 7.95), 1.3mM magnesium acetate, 
It can prepare to 100mM potassium acetate, 2.5mM DTT, 0.25mM spermidine, 444 microg [/ml ] creatine kinase, 
8.0mM phosphoric acid creatine, 1.2mM ATP, and 0.25mM GTP, and a translation reaction can be presented. It is 
suitable for a cell extract to add amino acid mixed liquor. This mixed liquor can be added, for example so that final 
concentration may turn into a 25microM grade. 

[0052]A!though it is necessary in protein synthesis to add mRNA to a cell extract, this addition can be added so 
that it can be considered as the same addition as the conventional in vitro translation system, for example, may 
become 200 microg/ml final concentration to a cell extract. The protein compounded by such a method can use 
this synthetic protein (or glycoprotein) for the various purposes, after being isolated from a cell extract if needed. 
[0053][Translation device] From preparation of the above-mentioned cell extract to proteinic (**** white matter) 
composition may be automated. Such a device can be constituted as follows. 

[0054]The extract preparation part 12 for the translation device 10 to prepare a cell-free extract from a cell and 
the translating part 14 to which protein synthesis is made to perform using this extract are formed. 
[0055]A cell is accommodated in an inside, a cell is crushed by this inside, and, as for this extract preparation part 
12, an extract is prepared. Crushing of this cell is performed by the pressure variation inside the extract 
preparation part 12. In order to perform this pressure variation, inactive gas is accommodated in the extract 
preparation part 12, and the inactive gas feed zone 16 for supplying inactive gas to said extract preparation part is 
formed in it. That is, by sending inactive gas into the extract preparation part 12, this inactive gas feed zone 16 
raises the pressure inside the preparation part 12, and applies a pressure to the accommodated ceil. The inactive 
gas supplied from this inactive gas feed zone 16 prevents the extract after cell crushing from contacting air 
(oxygen), and prevents the various activity falls in an extract. 

[0056]The outlet 18 for discharging the sentHn inactive gas, making the pressure inside the preparation part 12 
decompress, and making a cell crush (burst) is formed in the above-mentioned extract preparation part 12. 
[0057]In order to control pressure variation by the feed of the inactive gas to these extract preparation part 12, 
and its discharge, the extract preparation part 12 is equipped with the control section 20. This control section 20 
enables control according to the intensity etc. of the film which covers a cell, and the wall, and makes protein 
synthesis activity and sugar chain ornamentation activity collect in the cell extract after cell crushing. 
[0058]On the other hand, the translating part 14 is connected to said extract preparation part 12 so that supply of 
the extract prepared in the above-mentioned extract preparation part may be attained. The inside of this 
translating part 14 is equipped with a reaction vessel although not shown in drawing 1, and said extract is poured 
into this reaction vessel. This translating part 14 is equipped with a sample injection section, and mRNA which 
serves as a substrate of protein synthesis by this sample injection section is poured into a reaction vessel. 
[0059]According to the above-mentioned translation device 10, by supplying a cell to the extract preparation part 
12, a cell is crushed in the extract preparation part 12, and a cell extract is prepared. And the cell extract prepared 
here is supplied in a reaction vessel in the translating part 14, mRNA is added by this, and composition of 
glycoprotein is performed. 

[0060]As long as it is required, it may have a transfer section which makes mRNA generate from an expression 
vector, and mRNA supplied to a translation device in this transfer section may be made to generate in the above- 
mentioned translation device. Thus, when it has a transfer section, it becomes possible from an expression vector 
to make a series of processes to composition of glycoprotein automate via mRNA. 
[0061] 

[Example]Hereafter, although an example explains this invention concretely, this invention is not limited to these 
examples. 

[0062][Examp!e 1] In vitro composition of this glycoprotein was tried using GP120 of HIV (human immunodeficiency 
virus) as protein in which he is known [ which is done for preparation sugar chain ornamentation ] about the 
expression vector. The expression vector which makes this gp120mRNA reveal was built in composition of this 
glycoprotein as follows. The composition of gp120mRNA provided with Pori Hedrin UTR typically revealed by 
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drawing 3 f rom ****** KUTA in the constructing method of an expression vector was shown in drawin g 2. The 
base sequence of this Pori Hedrin 5'-UTR is shown in the array number 1, and the base sequence of 3'~UTR is 
shown in the array number 2 (Robert, D. et al., Virology 185, and 229-241 (1991)). 

[0063]Point mutation was inserted for pVL1393-gp120 plasmid by PCR, and the recognition site of EcoRI and Sail 
was made to form in the both ends of gp120 first in drawing 2. EcoRI and a Sail restriction enzyme cut the plasmid 
after this variation insertion, and the gp120' fragment which both ends lack a little was isolated. On the other hand, 
EcoRI and a Sail restriction enzyme cut similarly plasmid pUC18 used as the skeleton of an expression vector, it 
inserted there the above-mentioned gp120' fragment, and set it to pUC18-1. 

[0064]Next, two primers which have Xhol or Sail at the end are used, The remaining arrangement of an end and 3'3' 
UTR arrangement of gp120 were made to amplify from pVL1393-gp120 plasmid by PCR, this amplification fragment 
was inserted in the Sail part of pUC18-1 f and this was set to pUC18-2. 

[0065]Composition generated the remaining arrangement of 5' end of gp120, and 5'UTR arrangement, and they 
added T7 RNA-polymerase promoter array number 3 upstream of 5'UTR on the occasion of this composition. An 
EcoRI part is inserted in those both ends at PCR, and this synthetic fragment made this fragment insert in the 
EcoRI part of pUC18-2. pUC18-gp120 plasmid by which gp120 expression cassette including UTR arrangement was 
inserted by this downstream from T7 RNA-polymerase promoter arrangement was generated. 
[0066]This pUC18-gp120 plasmid was made to transfer in in vitro one using MEGAscript™ (Ambion), and 
gp120mRNA shown in dr awing 3 was prepared. Hereafter, the various examination in composition of glycoprotein 
was performed by using this gp120mRNA as a mold. 

[0067](1) In preparation of the influence cell extract of a cell number. It carried out using insect cell Sf21 cell (J. L 
Vaughn, R. H. Goodwin, G. L Tompkins, and P.McGawley, In Vitro, 13, and 213-217 (1977)). The cell suspension of 
cell concentration in which Sf21 cells differ was put in in the mini cylinder (MINI-BOMB CELLDISRUPTION 
CHAMBER (made by KONTES)), respectively, and it processed for 30 minutes by nitrogen gas pressure 8 kgf/cm 2 . 
By centrifugal separation (product [ made by BECKMAN ] LJUItracentrifuge 55 type, a rotor SW40Ti rotor, 
14000rpmx15min), the cell extract was obtained for each cell sap after this processing. 

[0068]Translation ability was investigated using the cell extract prepared above. In order to analyze translation 
ability, the above-mentioned gp120mRNA was added to the cell extract so that it might become the 200 microg/ml 
last concentration, and the translation reaction was performed. Under [ a fixed quantity / in two methods / 
protein / after a reaction ]. One is the way avidin detects the amount of incorporation to the translation product of 
biotin sign lysine tRNA. The method of detecting a translation product with the western blotting method which used 
the antibody of GP120, and quantifying the detected product by Densitrometer (FastScan, product made by 
Molecular Dynamics) was used for other methods. These assays estimated translation ability. The result is shown 
in Table 1. 
[0069] 
[Table 1] 
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As shown in Table 1, in order that a cell extract might maintain translation ability, the desirable cell number was the 
range of a 0.25 - 2.5x10 8 individual / ml, and its cell number of a 1.0x10 8 individual / ml was especially the 
optimal. 

[0070](2) The influence which exerts the nitrogen gas pressure in the influence mini cylinder of a nitrogen gas 
pressure on translation ability in the range of 2 - 14 kgf/cm 2 was considered like the above. Setting the cell 
number to preferred cell number 1.0x10 8 individual / ml in the above, nitrogen gas processing time was set up in 
30 minutes, and crushed the cell. To the obtained cell extract, gp120mRNA was added so that it might become the 
200 microg/ml last concentration, and the translation reaction was performed. Translation ability was compared 
from the amount of protein synthesis under each gas pressure conditions. The result is shown in Table 2. 
[0071] 
[Table 2] 
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As shown in Table 2, a nitrogen gas pressure can be made into the range of 2 - 14 kgf/cm 2 , and can be preferably 
made into the range of 5 - 8 kgf/cm 2 . The nitrogen gas pressure was 8 kgf/cm 2 the optimal. 
[0072]The fractionation pattern at the time of carrying out fractionation of the protein which compounded protein 
and was compounded from gp120mRNA here using Sf cell extract prepared by the pressurizing condition of 5, 8, 
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and 14 kgf/cm 2 is shown in drawing 4. In the cell extract prepared by the pressurizing condition of 5 - 14 kgf/cm 2 
as shown in the lanes 2, 4, and 6 of drawing 4. It was shown that glycoprotein (drawing 4 is shown as the arrow 1) 
is compounded specifically, and good glycoprotein composition was especially detected from mRNA in the cell 
extract by the pressurizing condition of 8 and 14 kgf/cm 2 . 

[0073](3) The influence cell number of nitrogen gas application-of-pressure time was set to a 1.0x10 8 individual / 
ml, the nitrogen gas pressure was made into 8 kgf/cm 2 , and the nitrogen gas application-of-pressure time for 
preparing a cell extract was examined. 
[0074] 
[Table 3] 
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As shown in Table 3, what is necessary is just to have been the application-of-pressure time more than for 3 
minutes, and the application-of-pressure time for 30 to 60 minutes was especially preferred. 
[0075](4) The speed which makes cell crushing liquid blow off from the inside of the influence mini cylinder of the 
spray velocity was examined in the 15-200ml/sec range. The spray velocity did not affect translation ability. 
[0076][Example 3] The mRNA addition to the cell extract in the case of the optimunrHzed translation reaction of 
the examination (1) mRNA concentration of a translation reaction condition was examined. To the above- 
mentioned Sf ceil extract, gp120mRNA was added, respectively so that it might become concentration twice one by 
one from 3.125 microg/ml to 400 microg/ml, and translation ability and sugar chain ornamentation ability were 
measured. The result is shown in drawing 5 . In drawing 5 , GP120 by which GP120 to which the sugar chain does 
not attach the round mark is not added in the rhombus seal to the sugar chain is shown. 

[0077]As shown in drawin g 5, it was shown that generation of GP120 (sugar chain un-adding) can use translation 
ability efficiently highly in 200 microg/ml. On the other hand, when glycoprotein was 50 micro more thang/ml, it 
showed the high, almost fixed value. 

[0078](2) The temperature conditions of reaction temperature and the influence translation reaction time of 
reaction time were examined. To the cell extract, gp120mRNA was added so that it might become the 200 
microg/ml last concentration, under the temperature of 15 ** - 45 **, the reaction was made to perform for 30 
and 60 or 90 minutes, and the generated amount of the translation product in that case was measured. Referred to 
as a cell number 1.0x10 8 individual / ml here, nitrogen gas processing time was set up in 30 minutes, and used the 
cell extract which crushed the eel! and was prepared. 

[0079]What graph-ized the relative generated amount is shown in drawing 6 . As shown in d rawin g 6, at the reaction 
temperature of 25 **, it was guessed that translation and sugar chain ornamentation activity are shown, and the 
peak of activity exists around for reaction-time 60 minutes in sugar chain ornamentation activity especially, and a 
peak exists in the hit for 30 to 60 minutes in translational activity. 

[0080]On the other hand, in 37 **, as compared with 25 **, translation and sugar chain ornamentation activity fell 
to the half grade, and both activity fell remarkably at 45 **. In 15 **, although both activity was low, about 
glycoprotein, the pattern in which a generated amount rises in proportion to time was shown. 
[0081 ]The graph which compared the yield of GP120 by reaction temperature and reaction time similarly is shown 
in drawing 7 using the **** cell extract which performed cell crushing and prepared the cell of **** on the same 
conditions as the above-mentioned Sf cell. Also in ****■, good translation and sugar chain ornamentation activity 
were shown by the reaction temperature of 25 **. 

[0082](2) The influence of the translation ability on [ at the time of adding various reagents to the influence cell 
extract of addition of a reagent etc. ] was investigated. Here, about magnesium acetate, potassium acetate, 
spermidine, GTP, ATP, and creatine kinase, it added by the concentration of the range respectively fixed to a cell 
extract, the generated amount of the protein from gp120mRNA or glycoprotein was quantified relatively, and 
translation ability and sugar chain ornamentation ability were examined. 

[0083]The result of having examined magnesium acetate concentration is shown in drawing 8 . In drawin g 8, GP120 
by which GP120 to which the sugar chain does not attach the round mark was added in the rhombus seal to the 
sugar chain is shown. 

[0084]As shown in drawing 8, about magnesium acetate, good translational activity was shown in 1.5mM, and the 
good result was shown [ activity / sugar chain ornamentation ] in 2mM. 

[0085]The result of having examined potassium acetate concentration is shown in drawing 9. About potassium 
acetate, it was shown in 100mM that translational activity and sugar chain ornamentation activity are high. In 
drawing 9, GP120 by which GP120 to which the sugar chain does not attach the round mark was added in the 
rhombus seal to the sugar chain is shown like drawing 8. 

[0086]The result of having examined spermidine concentration is shown in drawing 10. About spermidine, it was 
shown in 0.25mM that a protein generated amount (**** addition) is the highest, and 0.25mM is preferred. In 
drawing 10 (also setting to drawing 1 1 , and 12 and 13 hereafter the same), GP120 by which GP120 to which the 
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sugar chain does not attach the solid line was added into the dotted line to the sugar chain is shown. 

[0087]The result of having examined GTP concentration is shown in drawing 11. About GTP, in 0.25mM, the protein 

generated amount (**** addition) was the highest, and it was shown that translation is efficiently performed in this 

density range. On the other hand, it was shown that generation of glycoprotein is not greatly influenced by GTP 

concentration. 

[0088]The result of having examined ATP concentration is shown in drawing 12 . About ATP, in 1 - 1.5mM, the 
protein generated amount (**** addition) was the highest and it was shown that translation is efficiently 
performed in this density range. It was shown that generation of glycoprotein is not greatly influenced by ATP 
concentration on the other hand although a little high value is shown in 0.5. 

[0089]The result of having examined creatine kinase concentration is shown in drawin g 13 (a) and (b). As shown in 
drawing 13 (a) and (b), the result in 400 microg/ml with the best translational activity was shown through two 
experiments. On the other hand, about sugar chain ornamentation activity, the good result was shown more than in 
400 microg/ml. 

[0090]These results were synthesized, the cell extract was prepared to the following presentation in the example 

shown below, and the translation reaction was performed at 25 **. 

[0091] 

insect cell extract A260=30.4 HEPES-KOH (pH 7.95) final concentration 10.6mM magnesium acetate Final 
concentration 1.3mM potassium acetate Final concentration 100mMDTT final concentration 2.5mM spermidine Final 
concentration 0.25mM creatine kinase , 444 microg/ml final concentration phosphoric acid creatine Final 
concentration 8.0mMATP final concentration 1.2mMGTP final concentration 0.25mM amino acid mixture 200 
microg/ml final concentration MmRNA final concentration [Example 4] of 25micro The identification HIV patient 
antiserum of the translation product using an insect cell extract. Translation product GP120 compounded by used 
Western blotting using the above-mentioned insect cell extract was analyzed. An analysis result is shown in 
drawing 14 and drawing 15. 

[0092]GP120 was detected by the position which is equivalent to 90kDa and 56kDa on SDS-PAGE as shown in 
drawing 14 (lanes 2 and 3). On the other hand, GR120 revealed by Sf21 cell by the Baculoviridae insect cell system 
is glycoprotein, and is detected as a band very strong against the position of 90kDa (lanes 5 and 6). This suggests 
a possibility that the sugar chain is added to the translation product compounded using Sf cell extract. 
[0093]In the cell extract of the control prepared from rabbit reticulocyte and a wheat germ on the other hand, As 
for the obtained translation product, the band was strongly detected in the position of 56kDa ( drawing 15 , lanes 4 
and 6), and the band which is equivalent to the position of 90kDa like the translation product compounded using the 
insect cell extract (lane 2) was not detected. A possibility that posttranslational modification, such as sugar chain 
addition, was performed only in GP120 by which this was compounded by the insect cell extract was suggested 
strongly. 

[0094][Example 5] In order that translation product GP120 compounded by the desugaring chain example 4 of the 
translation reaction product by a translation reaction using Sf21 cell extract might check that it is the glycoprotein 
by which sugar chain ornamentation was carried out, sucroclastic enzyme was used and translation product GP120 
was processed. Here, N type sugar chain dialytic ferments, such as N~glycosidaseF, endoglycosidaseF, or 
endoglycosidaseH, were used as sucroclastic enzyme. The result of a decomposition reaction is shown in drawing 
16, 

[0095]As shown in drawing 16, as a result of processing GP120 with the above-mentioned N type sucroclastic 
enzyme, the band of 90kDa which exists in an unprocessed fraction disappeared, it changed to it, and the band of 
new protein was detected with the unprocessed sample by the position (position shown by an arrow) which is not 
accepted. This showed that it was the band shift produced with the desugaring chain, and suggested strongly that 
the N type sugar chain was added to translation reaction product GP120. Although similarly processed by O- 
glycosidase, addition of O type sugar chain was not accepted (not shown). 

[0096]It was examined by other methods whether a translation product would have a sugar chain. You presented 
the lectin sepharose column with the GP120 above-mentioned protein, you made it eluted by methyl-alpha-D- 
MANNO pyranoside, and fractionation was performed. And Western blotting was performed for the bypassing 
fraction obtained here and the eluate fraction by methyhalpha-D-MANNO pyranoside using HIV patient antiserum. 
As a result, the band of gp120 was detected by the position which is equivalent only to the eluate fraction by 
methyl-alpha-D-MANNO pyranoside at the above-mentioned 90kDa (not shown). Also from this, translation 
product GP120 suggested strongly that it was glycoprotein which has a sugar chain. 

[0097][Example 6] It was investigated whether translation and sugar chain ornamentation would be performed by 
preparing different rnRNA from the above-mentioned example about control arrays, such as the glycoprotein 
composition analysis UTR using various mRNA(s), and a signal sequence, and the coding sequence which encoded 
the protein by which sugar chain ornamentation may be carried out. The thing of the Pori Hedrin origin of a 
baculovirus and bovine growth hormone (BGH) origin was used for UTR used here. As a signal sequence, the 
interleukin 6 (IL6) origin (array number 5) and the fowl iysozyme (cL) origin (array number 4) were used. The 
interleukin 6 (IL6) coding sequence was used for the coding sequence in common. These were built as an 
expression plasmid using pUC18 like Example 1, generated rnRNA using this, and investigated the following 
translations and sugar chain ornamentation activity. The list of the result is shown in Table 4. 
[0098] 
[Table 4] 
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a ) c L : chicken lysozyme 

b ) BGH: bovine growth hormone 

c) ND : not determined 



Although translation and sugar chain ornamentation activity were checked in the extract of an insect Sf cell and 
**** origin in the analysis using mRNA of SF162gp120 shown in Example 1, In the rabbit reticulocyte of control, 
and the cell extract of wheat germ origin, although translational activity was accepted, sugar chain ornamentation 
activity was not detected like the insect cell. 

[0099]When the arrangement of cL origin was used for 5'UTR for 5'UTR of the Pori Hedrin origin as a signal 
sequence in (the 5-1 2th columns) and an insect cell extract from the analysis using mRNA from which a control 
array differs variously, it was shown that translation and sugar chain ornamentation are performed (the 6th and 11 
column). Sugar chain ornamentation was performed regardless of whether 3'UTR is of the Pori Hedrin origin, or it is 
of bovine growth hormone origin. 

[0100]On the other hand, in the insect cell extract, when the thing of BGH origin was used for 5'UTR, and when IL6 
signal was used as a signal sequence, only translation was performed and sugar chain ornamentation was not 
performed. From this, it was shown that 5'UTR and a signal sequence are important for execution of sugar chain 
ornamentation. 

[01 01]in the rabbit reticulocyte of control, and the cell extract of wheat germ origin, sugar chain ornamentation was 
not observed at all by used mRNA. 

[0102][Example 7] In the cell extract of an examination mammalian cell using a CHO cell, it was examined like the 
above-mentioned insect cell whether it would have translation and sugar chain ornamentation activity. Here, the 
CHO cell extract was prepared by the same method as the preparation conditions of the cell extract of the above- 
mentioned insect cell, using a CHO cell as a mammalian cell. Three sorts of mRNA(s) were prepared in analyses, 
such as translation ability of the cell extract of this CHO cell. As these mRNA(s) are shown in the following table 5 

(1) gp120 (HIV-1SF162 origin) coding sequence, Pori Hedrin UTR, the first mRNA that has gp120 signal sequence, 

(2) They are UTR of expression vector pRc/CMV for IL6 coding sequence, Pori Hedrin UTR, the second mRNA 
provided with cL signal sequence, (3) IL6 coding sequence, and mammalians, and the third mRNA provided with the 
signal sequence of IL6. 

[0103]The translational activity of a CHO cell extract and sugar chain ornamentation activity were investigated 
using these three sorts of mRNA(s). The result is shown in Table 5. The result in the cell extract of an insect cell 

(Sf cell) by which translation and sugar chain ornamentation activity were checked is similarly shown as positive 

control. 

[0104] 

[Table 5] 
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As shown in Table 5, in the CHO cell extract, translational activity was detected also in which mRNA, but sugar 
chain ornamentation activity was not able to be checked. Thus, by the cell extract of the CHO cell, although sugar 
chain ornamentation activity was not able to be checked, on the other hand, it was shown that the cell crushing 
method by change of the above-mentioned gas pressure can collect from a mammalian cell at least the cell 
extracts which have translational activity. 

[0105]When translation ability was compared and UTR of pRc/CMV was used, it was shown that translation ability 
is going up. It was shown that it is important for improvement in translation ability to make the kind of cell which 
prepared the cell, and the cell strain in which UTR originates correspond as for this. 

[0106]On the other hand, in the insect cell extract used as positive control, translational activity and sugar chain 
ornamentation activity were checked also in which mRNA. When Pori Hedrin UTR was used especially, raising 
translational activity and sugar chain ornamentation activity was shown. From this, it has infection ability into the 
cell which prepared the cell extract, and it was shown that UTR of the living thing origin which can be grown can be 
suitably used as a control array for making the translation and sugar chain ornamentation which used the cell 
extract perform. 

[0107][Example 8] Although translational activity was detected, by a CHO cell extract, it was not able to detect 
about sugar chain ornamentation activity, as [ of a CHO cell extract and an insect cell (Sf cell) extract ] mixture 
composition liquid **** was carried out. Since it supplemented with this sugar chain ornamentation activity, the 
presentation liquid which mixed the CHO cell extract and the insect cell extract with the various mixing ratio was 
prepared, and this presentation liquid examined translational activity and sugar chain ornamentation activity. 
[0108]Specifically, mRNA used IL6mRNA (mRNA from ppILIL6p in Example 6, ppILIL6B, or ppCLIL6B) provided with 
the signal sequence which originates [ IL6 ] or originates [fowl lysozyme (cL) ] in the above-mentioned 
examination. These mRNA(s) were added in each presentation liquid, fractionation of a part of this presentation 
liquid was carried out by electrophoresis, and waste-cloth TAMBURO Tyng using anti-IL6 antibody compared 
identification of IL6 protein, and the generated amount of**** after fractionation. The result of Western blotting is 
shown in drawing 1 7 , and the value which turned a fixed quantity of band strength with the densitometer is shown 
in Table 6. 
[0109] 
[Table 6] 
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As shown in drawing 17 and Table 6, IL6 protein was detected in CHCHnsect (9.9:0.1) presentation liquid, but IL6 
protein by which sugar chain ornamentation was carried out was not detected, but not being supplemented with 
sugar chain ornamentation activity was shown. 

[0110]On the other hand, with CHCHnsect (9:1) presentation liquid and CHCHnsect (5:5) presentation liquid, the 
band was detected by the position corresponding to IL6 protein band in which the sugar chain which is detected in 
the insect cell extract independent case of control was added, and it was shown that sugar chain ornamentation is 
performed. 

[01 1 1]As mentioned above, even if it is a cell extract which has only translational activity, it becomes possible to 
supplement with sugar chain ornamentation activity by mixing the ceil extract which has other sugar chain 
ornamentation ability. Although this result is preparing the cell extract of a CHO cell on conditions [ **** ] by 
change of gas pressure, it is under [ this cell extract ] setting, Although one which bears the sugar chain 
ornamentation activity which a cell originally has of factors runs short and sugar chain ornamentation activity is not 
done so, this factor is compensated by the insect cell extract and a possibility of being supplemented with sugar 
chain ornamentation activity is suggested. 

[0112][Example 9] It was shown by the presentation liquid containing the extract of an insect cell and this which 
showed the example which carried out application **** that translation and sugar chain ornamentation, and also 
processing can also be performed by in vitro one. The control array which may raise the efficiency of this sugar 
chain ornamentation was also become clear. By package-izing the expression vector provided with such a cell 
extract and control array, an in vitro glycoprotein composition kit can be constituted and it becomes possible to . 
make glycoprotein and the protein by which processing was carried out compound by in vitro one simple. 
[0113]In the above-mentioned CHO-insect presentation liquid, since processing was also made to perform, it is 
expected that this presentation liquid will serve also as a model system for analyzing processing of the protein 
after translation. That is, it was suggested by performing cell crushing under the mild conditions using inactive gas 
that cell-free extracts were collected where the membrane which participates in sugar chain ornamentation etc. is 
saved. Therefore, this cell extract can serve also as a model system at the time of analyzing what processing etc. 
are carried out after it being not only useful, but [ when compounding glycoprotein etc., ] the protein (or precursor) 
compounded by translation translating. 
[0114] 

[Layout Table] 

array number: — length [ of 1 arrangement ]: — mold [ of 52 arrangement ]: — number [ of nucleic acid chains ]: - 

- double strand topology: — kind [ of straight-chain-shape arrangement ]: — the genomic DNA origin living thing 
name: — the feature of baculovirus arrangement sign: which shows the feature — 5'UTR arrangement 
GGGAGTATTT TACTGTTTTC. GTAACAGTTT TGTAATAAAA AAACCTATAA AT 52 array number: — length [ of 
2 arrangement ]: — mold [ of 379 arrangement ]: — number [ of nucleic acid chains ]: — double strand topology: - 

- kind [ of straight-chain-shape arrangement ]: — the genomic DNA origin living thing name: — the feature of 
baculovirus arrangement The feature. The shown sign: 3'UTR arrangement AACACGATAC ATTGTTATTA 
GTACATTTAT. TAAGCGCTAG ATTCTGTGCG. TTGTTGATTT 60ACAGACAATT. GTTGTACGTA TTTTAATAAT. 
TCATTAAATT TATAATCTTT. AGGGTGGTAT 1 20GTTAGAGCGA. AAATCAAATG ATTTTCAGCG TCTTTATATC 
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TGAATTTAAA TATTAAATCC 180 TCAATAGATT TGTAAAATAG GTTTCGATTA GTTTCAAACA AGGGTTGTTT 
TTCCGA. ACCG 240 ATGGCTGGAC TATCTAATGG ATTTTCGCTC AACGCCACAA AACTTGCCAA 
ATCTTGTAGC 300 AGCAATCTAG CTTTGTCGAT ATTCGTTTGT. GTTTTGTTTT GTAATAAAGG. TTCGACGTCG 
360TTCAAAATAT. TATGCTGCA. 379 array numbers :. The length of 3 arrangement :. mold [ of 21 arrangement ]: 
— number [ of nucleic acid chains ]: — double strand topology: — nucleic acid besides kind: of straight-chain- 
shape arrangement synthetic DNA arrangement TAATACGACT CACTATAGGG A 21 array number: — length [ of 4 
arrangement ]: — mold [ of 54 arrangement ]: — number [ of nucleic acid chains ]: — double strand topology: — 
nucleic acid besides kind: of straight-chain-shape arrangement . Synthetic DNA arrangement ATG AGG TGT TTG 
CTA ATG TTG GTG CTT TGC TTG CTG CGC GTG GCT GCT GTG 51 Met Arg Ser Leu Leu He Leu Val Leu Cys 
Phe Leu Pro Leu Ala Ala Leu 5 10 15GGG 54GIy 18 array number: — length [ of 5 arrangement ]: — mold [ of 84 
arrangement ]: — number [ of nucleic acid chains ]: — double strand topology. : nucleic acid besides kind: of 
straight-chain-shape arrangement . Synthetic DNA arrangement ATG AAC TCG TTG TCC ACA AGC GCC TTC 
GGT CCA GTT GCC TTC TCC CTG GGG 51 Met Asn Ser Phe Ser Thr Ser Ala Phe Gly Pro Val Ala Phe Ser Leu. 
Gly 5 10 15CTG CTC CTG GTG TTG CCT GCT GCC TTC CCT GCC 84Leu Leu Leu Val Leu Pro Ala Ala Phe Pro 
Ala 20 25[0115] 

[Effect of the Invention]As above, preparation of a new cell extract was provided by this invention, and it enabled 
this to collect from a cell the cell-free extracts which have translation and sugar ornamentation ability simple. It 
becomes possible by using the cell-free extract of this invention to add the sugar chain of the request which exists 
in living world, for example to recombination object protein. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]It is a lineblock diagram of the translation device in this embodiment. 

[Drawing 2]It is a figure showing the constructing method of the mRNA expression vector in Example 1. 
[Drawing 3] It is a lineblock diagram of mRNA revealed by the expression vector in Example 1. 

[Drawing 4] It is a figure about the result of having examined the gas pressure conditions at the time of cell extract 
preparation in Example 4. 

[Drawing 5] It is a figure showing the result of having examined the mRNA addition in Example 4. 
[Drawing 6] It is a figure showing the result of having examined the suitable translation reaction time in Example 4. 
[Drawing 7] It is a figure showing the result of having examined the suitable translation reaction temperature in 
Example 4. 

[Draw ing 8] It is a figure showing the result of having examined the magnesium acetate concentration in Example 4. 
[Dra wi ng 9] It is a figure showing the result of having examined the potassium acetate concentration in Example 4. 
[Drawing 10] It is a figure showing the result of having examined the spermidine concentration in Example 4. 
[Drawing 11 ]It is a figure showing the result of having examined the GTP concentration in Example 4. 
[Drawing 12] It is a figure showing the result of having examined the ATP concentration in Example 4. 
[Drawing 13] It is a figure showing the result of having examined the creatine kinase concentration in Example 4. 
[Drawing 14] It is a figure showing the result of having identified the translation product using the insect cell extract 
in Example 4 by Western blotting. 

[ Drawing 15] It is a figure at the time of Western blotting detecting the insect cell in Example 4, rabbit reticulocyte, 
and the translation product by the cell extract of a wheat germ. 

[Drawing 16] It is a figure showing the result to which desugaring chain processing of the translation reaction 
product by the insect cell extract in Example 5 was carried out. 

[Drawing 17] It is a figure showing the result of Western blotting at the time of analyzing translation of the CHO- 
insect presentation liquid in Example 8, and sugar chain ornamentation activity. 
[Description of Notations] 

10 A translation device and 12 [ Control section. ] An extract preparation part and 14 A translating part, 16 
inactive-gas feed zone, and 18 An outlet and 20 
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[ Drawing 1 5] 
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